Basic fibroblast growth factor inhibits basal and transforming growth factor-beta induced collagen alpha 2(I) gene expression in scleroderma and normal fibroblasts.
Studies have shown that scleroderma (systemic sclerosis, SSc) and normal fibroblasts respond differently to basic fibroblast growth factor (bFGF), SSc fibroblasts being less responsive than normal fibroblasts in mitogenic assays in vitro, bFGF also stimulates the expression of platelet derived growth factor-alpha (PDGF-alpha) receptors in normal fibroblasts, but not in SSc fibroblasts. Conversely, transforming growth factor-beta (TGF-beta) stimulates PDGF-alpha receptor expression in SSc fibroblasts, but not in normal fibroblasts. Since bFGF has been shown to inhibit collagen gene expression in several cell types, we examined responses of SSc and normal fibroblasts to bFGF alone and in combination with TGF-beta with regard to collagen alpha 2(I) (COL1A2) expression. Fibroblasts were obtained by skin biopsy from affected areas of patients with diffuse cutaneous SSc and from healthy donors and propagated in vitro. The effects of bFGF and TGF-beta on the COL1A2 mRNA expression levels in SSc and healthy fibroblasts were analyzed by Northern blot. The effects of bFGF on the COL1A2 promoter activities in both cell types were analyzed by transient transfection assays. The effects of bFGF and TGF-beta on collagen protein synthesis were analyzed by sodium dodecyl sulfate polyacrylamide gel electrophoresis and fluorography. While bFGF diminished COL1A2 mRNA in both SSc and normal cells, COL1A2 mRNA quantities in the SSc fibroblasts were not depressed to the levels expressed by normal controls. As anticipated, TGF-beta strongly induced COL1A2 mRNA levels in normal fibroblasts, and to a lesser degree in SSc fibroblasts. When cells were incubated with both TGF-beta and bFGF, the stimulatory effect of TGF-beta was completely suppressed in both cell types. bFGF decreased COL1A2 promoter activity in both cell types, suggesting that COL1A2 inhibition by bFGF occurs at least partially at the transcriptional level. The effects of bFGF and TGF-beta on the collagen protein synthesis correlated well with mRNA data, in that TGF-beta stimulated, while bFGF strongly inhibited, collagen synthesis. bFGF is a potent inhibitor of basal and TGF-beta stimulated collagen expression in human fibroblasts, and this effect is not different between SSc and healthy fibroblasts.